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Nutrient Based 
Stormwater Design 

June 12, 2012 

Outline of Topics 

• Regulatory Requirements 

• Design Nutrient Loading Approach 

• Design Examples 

• Ongoing Efforts by DOT 
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 Regulatory Requirements 

Basins Listed for Nutrient Impairment: 

• Net Improvement Required per Rule 62-346.050 

• Annual Loadings per Harper 2007 

• Pre-development Load ≤ Post-development Load 

Caloosahatchee River 

October 15, 2005 
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 Design Approach 

• Estimate Pre-development Loading 

• Estimate Post-development Loadings 

• Determine Required Treatment Efficiencies 
• TN and TP 

• Achieve Efficiencies via Treatment BMPs 

Harper (2007) 

• 50-year continuous rainfall/runoff simulations 

• 5 rainfall zones based on rainfall characteristics 

• EMCs for different land uses 

• TN and TP 

• Methodology for estimating annual loading 

• Removal performance of BMPs 
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EMCs 
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 Design Examples 

Assumptions: 

• FDOT Typical Sections – 1000 ft. length 

• West Palm Beach Area – Zone 5 

• Type C Soils 

Existing Typical Section 
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Proposed Typical Section 

Estimate Pre-development Loading 

• Zone 5, CN = 84, DCIA = 0%, Type C Soils,  

• Annual C = 0.20 (per table) 

• Annual Rainfall = 60”, Basin = 1000’ x 126’ 

• Annual Runoff = 2.89 ac-ft 

• EMCs:  TN = 1.37 mg/l    TP = 0.17 mg/l 

• Annual Loadings:  TN = 4.89 kg   TP = 0.17 kg 
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Mean Annual Runoff Coefficients 

Estimate Post-development Loading 

• DCIA = 71%, N-DCIA = 8%, CN = 84 

• Annual C = 0.63 (per table) 

• Annual Rainfall = 60”, Basin = 1000’ x 126’ 

• Annual Runoff = 9.11 ac-ft 

• EMCs:  TN = 1.37 mg/l    TP = 0.17 mg/l 

• Annual Loadings:  TN = 15.39 kg   TP = 1.91 kg 
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 Required Removal Efficiencies: 
2-lane Rural to 6-lane Urban 

  
Pre-

development 
Post-

development 
Increase  

Annual Runoff (ac-ft)  2.89 9.11 215% 

Loading for TN (kg)  4.89 15.39 215% 

Loading for TP (kg)  0.61 1.91 215% 

Required 
Removal 
Efficiency 

TN 68% 

TP 68% 
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Wet Detention Ponds Removal Efficiency: 

Total Nitrogen vs. Residence Time 

68% 

Wet Detention Ponds Removal Efficiency:  

Total Phosphorus vs. Residence Time 

Percent Removal = 44.53 + 6.146 ln (td) + 0.145 (ln (td))2 

68% 
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 Required Removal Efficiencies: 
2-lane Rural to 6-lane Urban 

TN Removal via Treatment Train! 

  
Pre-

development 
Post-

development 
Increase  

Annual Runoff (ac-ft)  2.89 9.11 215% 

Loading for TN (kg)  4.89 15.39 215% 

Loading for TP (kg)  0.61 1.91 215% 

Required 
Removal 
Efficiency 

TN 68% 

TP 68% 

 Required Removal Efficiencies: 
2-lane Rural to 4-lane rural 

Achieve Efficiencies via Normal Pond 

  
Pre-

development 
Post-

development 
Increase  

Annual Runoff (ac-ft)  3.97 4.63 

17% Loading for TN (kg)  6.70 7.82 

Loading for TP (kg)  0.83 0.97 

Required 
Removal 
Efficiency 

TN 14% 

TP 14% 
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 Required Removal Efficiencies: 
4-lane Suburban to 6-lane Urban 

Achieve Efficiencies via Normal Pond 

  
Pre-

development 
Post-

development 
Increase  

Annual Runoff (ac-ft)  7.52 9.11 

21% Loading for TN (kg)  12.71 15.39 

Loading for TP (kg)  1.58 1.91 

Required 
Removal 
Efficiency 

TN 17% 

TP 17% 

4-lane Treated Suburban 
to 6-lane Urban 

Achieve TN Efficiency via BMP Treatment Train 

  
Pre-

development 
Post-

development 
Increase  

Annual Runoff (ac-ft)  7.52 9.11 21% 

Loading for TN (kg)  7.77 15.39 98% 

Loading for TP (kg)  0.50 1.91 280% 

Required 
Removal 
Efficiency 

TN 50% 

TP 74% 
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Ongoing DOT Efforts 

•Monitoring of Highway Nutrient EMCs 

•Looking at Pond Nitrogen Efficiency 

•Eliminate Bypass Systems 

•Exploring Re-use and Regional Ponds  

•Program for Nutrient Design  

•Training Course for Nutrient Design  

•Update to Stormwater Management HB 

•In-pipe Nutrient Removal Cartridge 

•Model for Re-use Adjacent to Ponds 

•Efficiency of MAPS 
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Floating Wetland Mats 


